Prostatitis may occur on its own or be accompanied by complications to be described. The disease occurs in the Naval community at a rate of 0.9 per thousand and begins in the latter part of the second decade, apparently increasing in incidence with age. It is a disease more of the married man which suggests that it may be a sexually-acquired ascending urethral infection. The onset of prostatitis in the latter part of the decade coincides with the onset of sexual activity and there is further evidence in the finding by Stamey (1973) , and from personal observations, of organisms within the expressed prostatic secretion (EPS) which are bacteriologically identical to those isolated from the introitus or the vagina of the spouse or sexual partner. Certain anatomical features may favour the introduction of organisms into the ducts of a part of the prostate.
In both sagittal and coronal sections of the true prostate (Figs 1 & 2) the fibromuscular structure of the central zone is thicker and more prominent than that of the peripheral zone. In a coronal section ( Fig 2) the central zone can be seen to P,preprostatic sphincter. CZ, central zone. PZ, peripheral zone. H& E form a wedge centrally and above the peripheral zone and to surround the ejaculatory ducts. Its ducts pass down to the urethra parallel with the ejaculatory ducts and in a line nearly parallel with that of the urethra. Both of these characteristics suggest the central zone to be more closely associated with the main emissive process of the seminal vesicles and ejaculatory ducts than the peripheral zone.
In addition to its finer fibromuscular stroma, the ducts of the peripheral zone enter the lumen of the urethra at right angles to and even against the line of flow down the urethral lumen (Fig 1) . This morphology encourages conjecture that a weaker emissive action of this part of the gland and the duct direction may be to produce turbulence in the lower prostatic urethra and therefore mixing of the three constituents of the seminal plasma. These factors, together with a likelihood of turbulence during urination at the same point due to the rigidity and slight narrowing caused by the sphincter of the membranous urethra below, may favour the introduction of organisms into the ducts of this part of the gland.
It may be significant that the parenchyma of the peripheral zone is more frequently the site of prostatitis (McNeal 1968 ).
Complications ofProstatitis
Both epididymitis and pyelonephritis may occur as complications of prostatitis although the latter condition is unusual in the male with an anatomically normal urinary tract.
Epididymitis: The mode of infection is probably reflux of infected material down the vas deferens from the prostatic urethra and active prostatitis is usually antecedent. In a series of 99 cases, 75 % were found to have prostatitis and an identifiable organism was present in the EPS in most of these at the time of clinical presentation. More significantly, prostatitis was present in 95 % of recurrent cases. It is therefore possible in many cases to isolate the organism responsible for the infection from the EPS and identify its antibiotic sensitivity.
Pyelonephritis is usually an ascending infection and observations both in children and in women suggest that this occurs as a result of reflux of infected urine from the bladder in the course of a lower urinary tract infection (Auer & Seager 1937 , Hanley 1962 , 1963 . Hanley (1962) has found ureteric reflux in cases of urethrotrigonitis in the female and postulated that the cedema of the trigone and ureteric orifices seen in this condition prevented the normal valvular closure of the intramural ureter during micturition. There is evidence for a similar sequence of events in the male. Trigonitis may occur in prostatitis and the cedema associated with this has been seen on cystograms. Sometimes this may extend to involve the ureteric orifice and intramural ureter as was found in a case of prostatitis complicated by a right-sided pyelonephritis (Fig 3) .
An implication of the finding that prostatitis usually precedes both epididymitis and pyelonephritis is the necessity ofensuring that the prostate is free from infection prior to the conclusion of antibiotic treatment to minimize the chance of relapse ofeither condition.
Prostatic abscess and relapsingprostatitis: Abscess formation or the development of the chronic relapsing state may follow directly as complications of prostatitis. Anatomical factors may play a significant part in progression to these conditions.
Reference has already been made to the more frequent involvement of the peripheral zone in prostatitis and to anatomical factors which may contribute to its susceptibility. The peripheral zone includes that part of the gland which is characterized by long ducts, a feature of which is that the diameter at their openings into the urethra is little more than at their origin in the periphery of the gland. This is unlike other glandular structures but may be explicable by the physiological circumstances of the flow of prostatic secretion. As far as is known, there is no continuous secretory flow. This probably only occurs with sexual activity and ejaculation, acinar and duct content remaining relatively static at other times. The importance of effective intrinsic immune processes in such a system is obvious and may account for the finding by Gupta et al. (1967) and Stamey et al. (1968) of bactericidal properties in the EPS. Flow of EPS at the time of emission is brought about by the general contraction of the intrinsic smooth muscle of the prostate to expel the contents of the acini and ducts, this action resembling the squeezing of fluid from a sponge. Flow in a system such-as this may readily be impeded by inflammatory cedema or postinflammatory destruction of intrinsic smooth muscle with replacement fibrosis, the resultant stagnation of secretion in peripheral acini and ducts leading, in the presence of pathogens, to the loculation of infection and the retention of products of inflammatory activity.
Virulent infection or infection loculated in the periphery of the gland may develop to abscess formation as a result of these circumstances.
Abscesses tend to be at the periphery of the gland and drainage may be either per rectum, per urethram or inferiorly through the perineum but the condition is now rarer than before the availability of effective antibiotic treatment. Its place has perhaps been taken, often as the result of inadequate antibacterial therapy at the outset, by chronic relapsing prostatitis, the pathological concept of which is the loculus or loculi of infection present in the periphery of the gland which tend to be perpetuated by ineffective duct drainage as just described (Fig 4) .
In less virulent infections, the duration of active inflammatory disease, more than 4 weeks in 24% of a series of 263 cases, and the rate of recurrence, 23.5 %, may result from the same anatomical factors. These emphasize the importance of the adequacy of antibiotic treatment at the time of the initial episode of prostatitis, both as regards dose of antibiotic and the duration of the course.
When a subacute relapsing state becomes established, the anatomical considerations and pathological anatomy provide a reason for considering surgical drainage of loculi of infection by perurethral resection since the perpetuation of antibiotic treatment in these circumstances is likely to be unrewarding. As a result of antibiotics, such as co-trimoxazole, which are more effective in prostatitis and the realization of the necessity for adequacy in antibiotic treatment, fewer cases appear now to reach this stage.
Prostatitis frequently presents a confusing and even conflicting clinical picture. In many instances cultures of prostatic fluid remain sterile even when there is a nearly-purulent prostatic secretion and troublesome symptoms. The features of the pathological anatomy might well account for this because the products of loculated infection may be trapped and not appear in the prostatic fluid available for microscopic and bacteriological examination. Inflammatory reaction represented by the leukocyte count and a pH change (Blacklock & Beavis 1974) in the EPS, may be expected to be a more consistent finding since it originates from a much larger surrounding area of the gland. Surgeon Lieutenant Commander A C Buck (Royal Naval Hospital, Haslar, Gosport, P012 2AA)
Disorders of Micturition in Bacterial Prostatitis
In recent years urodynamic studies have shown that spasm of the striated external urethral sphincter resulting in obstruction to the flow of urine is often responsible for recurrent lower urinary tract infection in females (Tanagho et al. 1971) . Bacterial prostatitis is the most common manifestation of lower urinary tract infection in adult males. Although there has been much investigative work on the etiology and pathogenesis of prostatitis, the intraurethral factors which may predispose the gland to infection have not been investigated by these methods. The present paper reports a preliminary evaluation by urodynamic and electrophysiological means of sphinter function in a group of patients with prostatitis to ascertain whether there is an association with functional or other obstruction in this condition.
Patients and Method
Urodynamic studies were carried out in 16 patients with prostatitis before and after treatment. Their ages ranged from 17 to 61 (mean 30) years. The diagnosis of prostatitis was based on the clinical history, and characteristics of the expressed prostatic secretion (EPS) which included a raised leukocyte count, an alkaline shift in the pH and the recovery of pathogenic organisms on culture.
Ten patients presented with urinary symptoms which included dysuria, frequency of micturition and haematuria; in a further 4 patients urinary symptoms were associated with abdominal or perineal pain or both. Prostatitis was an incidental finding in 2 patients being investigated for infertility. Three of the patients had had recurrent attacks of prostatitis and 2 had evidence of mechanical outflow tract obstruction at the time (benign prostatic hypertrophy 1, urethral stricture 1). The remainder (11) had no previous history of urinary symptoms. The patients studied were representative of a much larger group with a diagnosis of prostatitis.
All the patients were treated with co-trimoxazole for a period of ten days and strict bed rest was enforced as an adjunct to chemotherapy. The following investigations were carried out at the time of diagnosis and repeated at theconclusion of treatment:
Urine: Initial and mid-stream urines were examined for bacteria and cells. EPS: Prostatic fluid was obtained by prostatic massage and examined for the number of leukocytes present (normal <10 cells/high power field: Romanus 1953, Oates 1969) and the pH of the fluid (normal mean pH 6.6: Blacklock & Beavis 1974). The specimen was immediately plated on blood agar for culture.
Urodynamic measurements: (1) Urine flow rates were measured by means of a Disa mictiometer designed on the principle of the rotating disc. Electronically differentiated flow rates were recorded on a Servoscribe M recorder. The peak flow rate (PFR) was recorded (normal range being 15-40 ml/second) and related to the volume of urine voided. The configuration of the flow curve was analysed. Simultaneous bladder pressures were not determined as urethral instrumentation could not be justified in the presence of an inflammatory condition of the prostatic urethra and this parameter did not appear to be contributory in this study.
(2) In order to exclude an outlet obstruction in some patients with recurrent prostatitis the urethral pressure profile was performed by the method described by Brown & Wickham (1969) after the control of bacterial infection.
(3) Electromyography (EMG) of the external sphincter was performed simultaneously with determinations of the voiding flow rate. A needle electrode was inserted 1 cm behind the bulbous urethra in the mid line, 2.5-4 cm deep, under
